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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )E3 Responsive to communication(s) filed on 01 May 2002 . 
2a)D This action is FINAL, 2b)[X] This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) [X] Claim(s) 1-31 is/are pending in the application. 

4a) Of the above claim(s) 1-14 is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) |EI Ciaim(s) 15-31 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 1 1 February 2002 is/are: a)|3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 0 Certified copies of the priority documents have been received. 
2.Q Certified copies of the priority documents have been received in Application No. 



30 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
See the attached detailed Office action for a list of the certified copies not received. 



Attachmerit(s) 

Notice of References Cited (PTO-892) 
Notice of Draftsperson's Patent Drawing Review (PTO-948) 
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3) £3 Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 
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4) O Interview Summary (PTO-413) 
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5) O Notice of Informal Patent Application (PTO-1 52) 
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DETAILED ACTION 



Election/Restrictions 



Restriction to one of the following inventions is required under 35 U.S.C. 121 : 



I. 



Claims 1-14, drawn to an etching composition, classified in class 252, subclass 79.1. 



II 



Claims 15-31, drawn to a method of forming a resistor, classified in class 216, subclass 



16. 



The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as product and process of use. The inventions can be shown to be 
distinct if either or both of the following can be shown: (1 ) the process for using the product as claimed 
can be practiced with another materially different product or (2) the product as claimed can be used in a 
materially different process of using that product (MPEP § 806.05(h)). In the instant case the process for 
using the product as claimed can be practiced with another materially different product such as an etching 
solution comprising calcium chloride and ethylene glycol. 

During a telephone conversation with Michael A. Jaffe on 12/2/03 a provisional election was 
made without traverse to prosecute the invention of Group II, claims 1 5-31 . Affirmation of this election 
must be made by applicant in replying to this Office action. Claims 1-14 are withdrawn from further 
consideration by the examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the currently named 
inventors is no longer an inventor of at least one claim remaining in the application. Any amendment of 
inventorship must be accompanied by a request under 37 CFR 1 .48(b) and by the fee required under 37 
CFR 1.17(i). 



Claim Rejections - 35 USC §112 



The following is a quotation of the second paragraph of 35 U.S.C. 112: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

Claims 19 and 20 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claims 19 and 20 recite a limitation of volume % for the hydrochloric acid. Since the 
concentration of the acid or weight % is not provided, it cannot be determined how much acid is actually 
added to the etchant composition. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 

35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 

owned at the time any inventions covered therein were made absent any evidence to the contrary. 

Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor and invention dates of 

each claim that was not commonly owned at the time a later invention was made in order for the 

examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior 

art under 35 U.S.C. 103(a). 

Claims 15-23 and 27-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
admitted prior art in view of U.S. Patent 4,370,197 to Abolafia et al. 

The admitted prior art (See Background of the Invention) teaches that it is known to form an 
embedded resistor from a resistive foil bonded to a dielectric layer (See Paragraph 3). The foil comprises 
a resistive material (a Ni/Cr alloy) on a copper foil. The foil is sequentially etched first with a copper 
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etchant (it may be assumed that this step forms trace lines in the well known manner so that resistors are 
forrmed) and then with an etching solution to remove Ni/Cr without attacking the copper (See Paragraph 
4). Applicant further admits that acidic chromium etching solutions are preferred for etching Ni/Cr alloys. 
Applicant teaches that one known solution for etching (U.S. Patent 4,1 60,691 ) comprises hydrochloric 
acid and glycerin. The admitted prior art does not teach an etching solution for chromium or a Ni/Cr alloy 
comprising hydrochloric acid and thiourea. 

U.S. Patent 4,370,197 to Abolafia et al. ('197) teaches a solution for etching a chromium layer 
without etching an adjacent copper layer comprising hydrochloric acid (Col. 3, Lines 24-29) and thiourea. 
(Col. 3, Lines 48-50) 

It would have been obvious to one of ordinary skill in the art at the time of invention to etch the 
resistive Ni/Cr alloy layer described in the admitted prior art using an etching solution comprising 
hydrochloric acid and thiourea. 

Since it is known in the art that acidic chromium etching solutions are preferred for etching Ni/Cr 
alloys, and that a solution comprising hydrochloric acid and thiourea is suitable for etching a chromium 
layer without attacking an adjacent copper layer, one of ordinary skill in the art would have been 
motivated at the time of invention to use an etching solution comprising hydrochloric acid and thiourea to 
remove the Ni/Cr layer of the resistive foil in order to etch a Ni/Cr layer without significantly etching an 
adjacent copper layer. 

Regarding Claim 16, Official Notice is taken of the fact that it is notoriously old and well known in 
the art of etching thin film metals to use a photoresist to define portions of the thin film to be etched by 
protecting selected portions of the thin film. Abolafia ('197) also teaches this conventional feature. (Col. 1, 
lines 41 -60) It would have been obvious to one of ordinary skill in the art at the time of invention to use a 
photoresist to define the trace lines in the well-known manner. 

Regarding Claims 17 and 18, Since the etchant employed is known to etch chromium or a Ni/Cr 
alloy without etching copper, and the same portions of the copper layer and Ni/Cr layer are typically 
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removed to form resistors, It would have been obvious to one of ordinary skill in the art at the time of 
invention that the photoresist may be removed prior to the etching of the resistive layer since the 
remaining copper layer will serve as a mask to protect portions of the resistive layer below. 

Regarding Claim 19, the volume % claimed may not be compared to Abolafia ('197) since a 
concentration for the acid is not provided as discussed above, however it may be assumed that the 
relatively broad range of Claim 1 9 is met by the Abolafia reference. 

Regarding Claim 20, the volume % claimed may not be compared to Abolafia ('197) since a 
concentration for the acid is not provided as discussed above, however, it would have been obvious to 
one of ordinary skill in the art at the time of invention to optimize the known result-effective variables such 
as concentration through routine experimentation. 

In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a 
prima facie case of obviousness exists. In re Boesch, 617 F.2d 272, 205 USPQ 21 5 (CCPA 1980). See 
MPEP 2144.05. 

[A] prior art reference that discloses a range encompassing a somewhat narrower claimed range 
is sufficient to establish a prima facie case of obviousness." In re Peterson, 315 F.3d 1325, 1330, 
65 USPQ2d 1379, 1382-83 (Fed. Cir. 2003). 

Furthermore, differences in concentration or temperature will not support the patentability 
of subject matter encompassed by the prior art unless there is evidence indicating such concentration or 
temperature is critical. "[W]ere the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation." 

Similarly, a prima facie case of obviousness exists where the claimed ranges and prior art ranges 
do not overlap but are close enough that one skilled in the art would have expected them to have the 
same properties. T\ianium Metals Corp. of America v. Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 
1985). 
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Regarding Claim 21, Abolafia teaches that the thiourea is in the range of 1-10% by weight. 

Regarding Claims 22 and 23, Abolafia teaches the method of the invention substantially as 
claimed, but does not teach that the thiourea is in the range of 1-20ppm or 1-2ppm. 

It would have been obvious to one of ordinary skill in the art at the time of invention to optimize 
the known result-effective variables such as concentration through routine experimentation. 

In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a 
prima facie case of obviousness exists. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). See 
MPEP 2144.05. 

[A] prior art reference that discloses a range encompassing a somewhat narrower claimed range 
is sufficient to establish a prima facie case of obviousness." In re Peterson, 315 F.3d 1325, 1330, 
65 USPQ2d 1379, 1382-83 (Fed. Cir. 2003). 

Furthermore, differences in concentration or temperature will not support the patentability 
of subject matter encompassed by the prior art unless there is evidence indicating such concentration or 
temperature is critical. "[W]ere the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation." 

Similarly, a prima facie case of obviousness exists where the claimed ranges and prior art ranges 
do not overlap but are close enough that one skilled in the art would have expected them to have the 
same properties. Titanium Metals Corp. of America v. Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 
1985). 

Regarding Claims 27 and 28, Abolafia ('197) teaches that the solution further comprises water 
sufficient to make up 100% of the volume total. See Example. It may be reasonably assumed that 
hydrochloric acid would be prepared with water in a similar manner as this step is entirely conventional in 
the art. 
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Regarding Claims 29-31, Abolafia ('197) teaches that the solution is at a temperature in the range 
of 50°C (122°F) up to the boiling point of the solution. (Col. 4, Lines 5-7) 

Claims 15-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
4,370,197 to Abolafia et al. in view of U.S. Patent 4,160,691 to Abolafia et al. 

As applied above, U.S. Patent 4,370,197 to Abolafia teaches the method of the invention 
substantially as claimed, but does not teach an etching composition further comprising glycerin. 

U.S. Patent 4,160,691 to Abolafia ('691) teaches a composition for selectively etching chromium 
in the presence of an adjacent copper layer comprising hydrochloric acid and glycerin. (See Abstract) 

It would have been prima facie obvious to one of ordinary skill in the art at the time of invention to 
etch the resistive Ni/Cr alloy layer described in the admitted prior art using an etching solution further 
comprising glycerin as recited in Claim 24. 

MPEP 2144.06 states "It is prima facie obvious to combine two compositions each of which is 
taught by the prior art to be useful for the same purpose, in order to form a third composition to be used 
for the very same purpose.... [T]he idea of combining them flows logically from their having been 
individually taught in the prior art." 

Regarding Claim 25, Abolafia ('691) teaches that the glycerin is in the range 65-95% by volume. 
(Col. 1, Lines 58-64) 

Regarding Claim 26, Abolafia ('6910 teaches the method of the invention substantially as 
claimed, but does not teach that the glycerin is about 46 volume %. 

* 

It would have been obvious to one of ordinary skill in the art at the time of invention to optimize 
the known result-effective variables such as concentration through routine experimentation. 

In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a 
prima facie case of obviousness exists. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). See 
MPEP 2144.05. 
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[A] prior art reference that discloses a range encompassing a somewhat narrower claimed range 
is sufficient to establish a prima facie case of obviousness." In re Peterson, 315 F.3d 1325, 1330, 
65 USPQ2d 1379, 1382-83 (Fed. Cir. 2003). 

Furthermore, differences in concentration or temperature will not support the patentability 
of subject matter encompassed by the prior art unless there is evidence indicating such concentration or 
temperature is critical. "[W]ere the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation." 

Similarly, a prima facie case of obviousness exists where the claimed ranges and prior art ranges 
do not overlap but are close enough that one skilled in the art would have expected them to have the 
same properties. Titanium Metals Corp. of America v. Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 
1985). 

Regarding Claim 19, Abolafia ('691) teaches that the concentration of hydrochloric acid is 5-20%. 
(Col. 1, Lines 58-62) 

Regarding Claim 20, it would have been obvious to one of ordinary skill in the art at the time of 
invention to optimize the known result-effective variables such as concentration through routine 
experimentation. 

In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a 
prima facie case of obviousness exists. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). See 
MPEP 2144.05. 

[A] prior art reference that discloses a range encompassing a somewhat narrower claimed range 
is sufficient to establish a prima facie case of obviousness." In re Peterson, 315 F.3d 1325, 1330, 
65 USPQ2d 1379, 1382-83 (Fed. Cir. 2003). 

Furthermore, differences in concentration or temperature will not support the patentability 
of subject matter encompassed by the prior art unless there is evidence indicating such concentration or 
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temperature is critical. "[WJere the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation." 

Similarly, a prima facie case of obviousness exists where the claimed ranges and prior art ranges 
do not overlap but are close enough that one skilled in the art would have expected them to have the 
same properties. JWanium Metals Corp. of America v. Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 
1985). 

Note that Claims 15-18, and 21-23, are rejected under the combination of U.S. Patent 4,370,197 
and 4,160,691 to Abolafia et al. as applied above to the rejections of Claims 15-18, and 20-23 under U.S. 
Patent 4,370,197 alone. 

Regarding Claim 27 and 28, Abolafia ('691) teaches that the solution further comprises water 
sufficient to make up 100% of the volume total. (Col. 1 , Lines 58-64) 

Regarding Claims 29-31, Abolafia ('691) teaches that the solution is at a temperature in the range 
of 50°C (122T) to 95°C (203°F). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Roberts Culbert whose telephone number is (571) 272-1433. The examiner can normally 
be reached on Monday-Friday (7:30-4:00). 

r 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Gregory Mills can be reached on (571) 272-1439. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 



R. Culbert 




